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Coronary artery anomalies represent a rare condition in the general population. Our case
report describes a young female patient who survived sudden cardiac death caused by the
left coronary artery arising atypically from the right coronary sinus.
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.Introduction
Congenital anomalies of coronary arteries are rare but in some
cases potentially life threatening. They are usually
an incidental ﬁnding on coronary angiography. On the
other hand, it has been described that they are the second
leading cause of death in young athletes [1–3]. According
to Angelini et al., a work that examined coronary ﬁndings
in 1950 patients a congenital coronary anomaly was found in
110 patients (5.64%). An anomalous origin of the left coronary
artery (LCA) from the right coronary sinus was found in only
3 patients (0.15%). In all of the cases the anomalies were an
incidental ﬁnding during routine angiography [4]. Our case
report describes a young active female athlete with this rare
coronary anomaly who survived sudden cardiac death.* Corresponding author . Tel.: +420 774 835 076; fax: +420 267 162 525.          
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A 33-year-old healthy female athlete was admitted to our
department after she collapsed during a run. After she
collapsed, unassisted cardiopulmonary resuscitation (CPR)
was administered right away as there was gasping and an
alteration of consciousness. Once the ambulance arrived, the
ﬁrst rhythm was ventricular ﬁbrillation. The patient was
deﬁbrillated and sinus rhythm was restored, spontaneous
circulation was restored after 13 min. Once in sinus rhythm,
the electrocardiogram (ECG) showed elevations of ST seg-
ments on the anterior wall (Image 1). The patient was therefore
transported to the nearest cathlab for an emergent coronary
angiography. In the cathlab we performed an echocardiogra-
phy examination that showed severe dysfunction of the leftvier Urban & Partner Sp. z o.o. All rights reserved..
Image 1 – ECG before admission.
c o r e t v a s a 5 7 ( 2 0 1 5 ) e 5 4 – e 5 8 e55ventricle with altered anterior wall motion. As a myocardial
infarction was suspected, a coronary angiography was
performed. During visualization of the LCA, its anomalous
origin from the right coronary sinus of Valsalva was found.
With aid of all available diagnostic catheters only a semi
selective image of the LCA was acquired. All of the arteries in
this area had normal blood ﬂow and no atherosclerosis was
found (Image 2). The right coronary artery (RCA) and its area
also had normal blood ﬂow and no atherosclerosis. Due to the
ﬁnding of the anomalous LCA a computed tomography (CT)
angiography was also performed. The CT scan conﬁrmed the
anomalous origin of the LCA from the right coronary sinus of
Valsalva, further inter-arterial course of the LCA between the
aorta and the pulmonary artery was found (Image 3). AImage 2 – Selective coronary angiography of RCA (A) diffistenosis of the LCA was not proved. Since there was good
(TIMI 3) perfusion in all of the coronary arteries at this time, no
intervention in the acute phase was performed. The patient
was transported to the intensive care unit (ICU), therapeutic
hypothermia was initiated. As the patient had signs of
inﬂammation and incipient sepsis, antibiotics were adminis-
tered. The patient had hemodynamic instability and she
required high doses of vasopressors and inotropic agents. We
therefore transported the patient to a super specialized
cardiocentre where mechanical circulatory support and
cardiac transplantation could be performed if needed.
Over the next period of time, the hemodynamic state of
the patient improved, vasopressor and inotropic agents were
withdrawn and she was extubated. After extubation, thecult semi-selective coronary angiography of LCA (B).
Image 3 – CT reconstruction, the arrow points to the anomalous inter-arterial course of the LCA (Ao – aorta, AP – pulmonary
artery).
c o r e t v a s a 5 7 ( 2 0 1 5 ) e 5 4 – e 5 8e56patient had signs of organic psycho-syndrome with dysarthria
and left sided neocerebellar symptomatology, which was in
correlation with CT scan depicting cerebellar ischemia. The
cerebellar ischemia was most likely due to an embolization
that occurred during CPR when transient dysfunction of the
left ventricle (LV) was present. The neurological symptoms
slowly improved over the next ﬁve weeks, with only short term
memory loss remaining. The LV ejection fraction normalized.
After stabilization and regression of the neurological deﬁcit,
the patient was admitted to the cardiac surgery clinic where
she underwent LCA reconstruction. The operation had no
complications and the patient was sent home after only a
short period of rehabilitation. The cardiac arrest was caused by
compression of the anomalous LCA with subsequent myocar-
dial ischemia.
Discussion
Many congenital coronary anomalies (CCA) have been de-
scribed to date. Their clinical consequences vary greatly. The
modiﬁed Greenberg classiﬁcation of congenital coronary
anomalies recognizes anomalous origin (high take off, multi-
ple origins, single coronary artery, anomalous origin of a
coronary artery from the pulmonary artery, anomalous origin
of a coronary artery from the opposite or non-coronary sinus),
anomalous course (duplicate arteries, bridging) and anoma-
lous termination of coronary arteries (ﬁstulas, arcades, extra
cardiac termination) [5]. Our discussion will further focus on
the anomalous origin of coronary arteries from the opposite or
non-coronary sinus (ACAOS), as this anomaly was present in
our patient.The anomalous origin of RCA from the left coronary sinus of
Valsalva is the most frequent anomaly in this group. According
to the recent Angelini et al. study analyzing 1950 patients, it was
found in 0.92% of patients. The anomalous origin of the LCA
from the right coronary sinus of Valsalva was not as frequent, it
was found only in 0.15% of patients [4]. The course of the ACAOS
anomalies can be further divided into two groups according to
clinical signiﬁcance. We recognize a benign and a malignant
course of the arteries. The pre-pulmonary course, retro-aortic
course, and intra-septal course are considered benign. The
inter-arterial course on the other hand is considered to be
malignant as it is associated with sudden cardiac death [4–8].
ACAOS coronary anomalies with malignant inter-arterial
course are the second leading cause of death in young athletes
under 35 years of age. This was determined in the American
registry where the leading cause of death in this population was
hypertrophic cardiomyopathy (HCM) as well as in the Italian
registry, where the leading cause of death was arrhythmogenic
right ventricular dysplasia (ARVC). This is most likely due to the
fact that there is a larger incidence of ARVC in the Italian
population and due to the fact that more thorough screening in
Italy results in patients with HCM being excluded from sport
activity in Italy [1–3,9–11].
An important trial by Basso et al. analyzed 27 cases of
sudden death in patients with ACAOS. The malignant inter-
arterial course was found in all of the patients. In at least half
of the cases, death was the ﬁrst manifestation of the coronary
anomaly. Previous chest pain or syncope was reported in only
10 out of the 27 patients. In this study an ECG (both at rest and
during exercise) did not show signs of myocardial ischemia. In
all patients, death occurred during extreme physical exertion
or right after it [11].
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myocardial ischemia in patients with ACAOS anomalies has not
been fully established. Mechanical compression of the anoma-
lous artery between the aorta and pulmonary artery during
exercise, or the oblique angle at the junction of the anomalous
coronary artery and the coronary sinus with a slit-like opening
that collapses during exercise have been suggested [12–14].
Coronary anomalies can be diagnosed using invasive
coronary angiography, CT angiography, magnetic resonance
(MR) angiography and by echocardiography [8,15]. CT angiog-
raphy is a sensitive method that is able to create 3D
reconstructions enabling exact views of the anomalous origins
of the arteries, their course and anatomical correlation to other
great vessels. The main disadvantage of a CT scan is the
exposition of patients to radiation, even though current
advances in CT technology are decreasing exposure. MR
angiography can also create 3D reconstructions, it is as
sensitive as CT angiography, but it is more time consuming
and is not as easily available. On the other hand, patients are
not exposed to radiation. Another possibility is invasive
coronary angiography, but it is an invasive procedure with a
risk of complications, only 2D images are acquired and in the
presence of coronary anomalies the examination can be more
difﬁcult. According to some authors, echocardiography can
also be used to diagnose coronary anomalies. It is a
noninvasive method, but the question of a possible anomaly
must be asked before the exam as routine examinations
usually do not focus on this possibility. A trans-esophageal
examination can be more accurate. However it is important to
note that in the Basso trial, routine screening echocardiograms
did not reveal the ACAOS anomalies [11,16].
Once a coronary anomaly is discovered, vigorous exercise
must be avoided. Most of the sudden deaths in patients with
ACAOS have been described during exercise or immediately
after it [4,10,11,17,18]. Surgical correction is recommended in
symptomatic patients and in patients with inter-arterial course
[7,17]. Transposition of the anomalous origin of the artery to the
correct sinus of Valsalva seems to be the method of choice, even
though some authors point out the possibility of possible risk of
stenosis of the artery at its origin. Another possibility is a
coronary artery bypass graft, however this method has been
associated with early re-occlusion of the graft. As most of the
deaths occurred in athletes under the age of 35, the treatment of
choice in older patients is not as clear. In published case reports,
usually either conservative treatment or treatment with beta
blockers has been recommended [11,17–20].
Screening remains an important question in young athletes
as ECGs at rest and during exercise have not been able to reveal
ischemia in patients with coronary anomalies [11,17]. A
detailed echocardiogram or a MR angiography seems to be
good alternatives. Careful screening should be considered in
symptomatic athletes.
Conclusions
Congenital coronary anomalies are rare but potentially
dangerous. If a malignant course is found and the patient is
symptomatic, surgical correction is recommended. How to
manage asymptomatic patients remains controversial.Conﬂict of interest
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